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METHODS
A total of 1,025 scats and 75 stomachs were collected between June 1969 and January 1972. Hatler (1967) appraised scat analysis as a technique to determine food habits of bears. He found that fresh green plant material appeared nearly the same in both volume and form after passing through the digestive tract of a bear as it did in the stomach. He also noted that animal matter may undergo substantial quantitative changes but that identity is seldom lost, due to the presence of some material resistant to digestion (exoskeleton, hair, claws, bones). Hatler concluded that a good collection of scats can serve justifiably as a base for nearly any food-habits study of bears.
In the GSMNP, foot trails and abandoned logging roads were selected to include various forest associations and ranges of altitude. Ten trails covering approximately 228 km were walked at 2-week intervals for collecting bear scats. Each trail was walked 14 times a year for a total of 9,600 km over the 3-year period.
Areas surrounding 10 shelter cabins and 1 garbage pit in the GSMNP were searched for scats at 2-week intervals. Scats were also collected from campgrounds and picnic areas if they appeared to be recently deposited. In the late fall, scats were more difficult to find because of the leaf cover.
All but 5 stomachs were collected from hunters during the open season (October-January) on wildlife management areas in North Carolina. Stomachs from bears in the GSMNP were obtained from 2 road kills, a poached bear, a bear killed accidentally by a drug overdose, and a nuisance bear dispatched by the NPS.
Scat and stomach samples were frozen or placed in alcohol for preservation prior to identification of food items. The frozen samples were soaked in water to make the contents pliable and we then washed through a series of sieves (mesh openings of 2mm, 1mm, and 0.25 mm), using the technique described by Tisch (1961:23-25).
Material for macroscopic examination was spread to a depth of about 6 mm. Berries, seeds, and insects often could be identified without the aid of magnification. Further examination of material with a binocular microscope continued until all food items were identified.
Volume of each item in scat or stomach contents was estimated by the methods of Clark (1957) Specific plant foods are shown in Table 1 . After emergence, the bears' spring diet was 90 percent grasses and other herbaceous stems and leaves. Squawroot, a parasite that grows abundantly on the roots of trees (especially oaks), composed 10 percent of the spring diet.
During summer, intake changed to fruits and seeds (Fig. 2) . Fruits of squawroot (15 percent), blackberry (12 percent), blueberry (12 percent), huckleberry (11 percent), and black cherry (10 percent) accounted for most of the diet.
The early fall diet included a variety of fruits, black cherries (23 percent) being the single most important food. The fruits of huckleberry (5 percent), blackberry (2 percent), and blueberry (3 percent) were still constituents of the diet because of the long period ofavailability caused largely by altitudinal variation. At In late fall, important foods were mast of oak (30 percent), hickory (9 percent), and beech (6 percent). Fruits of black cherry (12 percent) and grape (10 percent), and to a lesser degree apple (Malus spp., 3 percent) were also eaten.
Animal foods were in relatively low volume (11 percent) (Table 1) ; yellow jackets, wasps, and hornets (Vespidae, 3 percent), and ants (Formicidae, 1 percent) composed more than one-third of the animal food. When these insects were eaten, they usually composed a substantial percentage of the scat or stomach contents. Larvae and eggs were only occasionally identified with adult insects; however volume of the larvae and eggs was probably underestimated in scat samples because of their digestibility.
Beetles ( The 8 kinds of mammals identified in the samples were eaten frequently. Many of the samples with mammal items also contained Diptera larvae and scavenger beetles, suggesting that the mammals consumed might have been carrion. Consumption of artificial foods gradually increased during late spring to 4 percent, peaked in summer (8 percent), gradually decreased in early fall (6 percent), and was at its lowest level in late fall (2 percent) ( Table  1 ). This type of food was available at campgrounds, picnic areas, backcountry shelters, roadsides, and 1 garbage dump.
DISCUSSION

Food Availability
The present food habits study suggests that black bears of the Great Smoky Mountains are largely herbivorous and exhibit distinct seasonal cycles in food consumption. During spring, bears lose weight (Beeman 1975:159). Poelker and Hartwell (1973:116) and others have referred to this period from spring emergence to the ripening of more nutritious and abundant summer foods as the "negative foraging period." Droppings observed during this period exhibit a very loose consistency. We assume that the large amounts of grasses and other herbaceous material in the diet (90 percent) contribute to this phenomenon and wonder whether the loose consistency in turn contributes to a period of conditioning of the gastrointestinal tract after a long period of quiescence. The cause-effect relationship in the above speculation is unclear.
Bears began feeding on fruit as soon as the more plentiful fruits matured. Since there are a variety of fruit-bearing plants and numerous microclimates in the Great Smoky Mountains, fruits are generally plentiful and a reliable food source from year to year. Therefore, availability of food is probably not a limiting factor for bears in summer and early fall. In fact, the plentiful foods of summer may contribute to the small home range sizes during this period (Beeman 1975 During fall, bears were observed climbing fruitproducing trees to feed. Adult males and females as well as cubs were noted in trees and were observed pulling in limbs with their paws and using their mouths to pick cherries, acrons, beechnuts, and hickory nuts. In addition, limbs as large as 10 cm in diameter were torn and/or chewed off and dropped to the ground. This "pruning"' by bears allowed them to consume mast that otherwise would have been unavailable. Although some damage to these trees was noted, it was probably insignificant when compared with damage caused by high winds and ice storms. Artificial food consumed by bears was correlated with visitor use of the park and represents another possible source of protein for black bears. From our tagging and population studies, we estimated that in most years 90-95 percent of the bears seldom, if ever, visited an area where artificial food was available. We therefore concluded that artificial food may comprise a substantial percentage of the diet of a few bears but is not eaten by the majority of the population. Also, the NPS has been replacing most of the regular garbage cans with bearproof cans. This measure has probably reduced, although not eliminated, the amount of artificial food available to bears.
Jonkel and Cowan (1971:49) found a direct correlation between black bear productivity and huckleberry production in Montana. The reproductive capacity of bears in the Smoky Mountains seems to be affected by nutritional deficiencies probably caused by poor mast crops in the fall, although only direct evidence is available from our study. In 1973, the number of different litters observed (N= 13) was the lowest of the 4-year study (Beeman 1975:164) . This decrease in productivity appears to correlate with the poor mast year of the previous fall (1972). However, this correlation is not conclusive evidence because other causes may also be involved. 
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